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TROPICAL DISEASES IN THE RETURNING SOLDIER

I NTRODUCTION

The purpose of this presentati on is the discussion
of some important diseases existing in the present war
areas that may be either introduced into, or increased
in the United States as a result of military travel and
commerce.

The salient features of the epidemiology and

geographical distribution of these diseases will be
briefly reviewed.
The present active combat areas are in Europe, with
ground operations in eastern and western Germany and in
northern Italy, and in the Pacific region, particularly
in the Philippines and neighboring islands.

Activity

will extend into the vast tropical areas now occupied by
Japan, including Burma, Thailand, French Indo-China,
coastal China, the Malay States, t h e Netherland East
Indies, and into Japan itself.

Troops in these areas

will be exposed to diseases that are absent or of relatively low incidence in the United States.

Equally

important from this point of view are the widely scattered tropical and subtropical localities where American
forces are now stationed outside t h e combat zones proper,

hence the West Indies, Central America, the Galapagos
Islands, British Guiana, Brazil, North and Central
Africa, the Near East, India, free China, Australia,
New Zealand, Fiji, Samoa, and Hawaii.
The main trade routes between North America and
Europe (North Atlantic), Brazil and Africa (South Atlantic), through the Mediterranean and Red Sea, across
and around Africa to India, and from the Pacific Coast
of North America to Australia and the Pacific islands
all afford opportunity for the rapid spread by ship or
airplane of disease in returning troops or in arthropod
vectors.

Many diseases normally confined to, or par-

ticularly virulent in tropical areas, may by these means
be carried back to the United States as a result of the
greatly increased traffic consequent upon the conduct of

•

t~e war.

It is, therefore, of interest to summarize

briefly the cause, manner of dissemination, and circumstances favoring the occurrence or introduction of
diseases potentially capable of assuming greater importance in the United States by impor tation from foreign
endei:nic foci •
Tropical diseases constitute one of the most colorful and exciting chapters in medici ne.

The vast yet

incomplete body of information now available imposes
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certain duties of selection both on reader and on writer.
For the purposes of this paper it has been deemed best
to give most attention to those diseases which are actually or potentially of greatest importance to the citizens
of the United States and to the American armed forces.
The tropics and sub-tropics, from the medical point
of view, are not easily defined.

The boundary between

these areas is not a line, although we draw it as such
on the map ; it is not even a fixed band, and we cannot
separate the tropics from the sub-tropics and the subtrop ics from the temperate lands, any more than we can
draw a perfect map of the world.
Nor can we define tropical diseases with complete
accuracy.

There is probably no better description of

these, however, than that written by Sir Patrick Manson
many years ago in the introduction of his famous textbook (1).

"The title which I have elected to give this

work, Trop ica l Diseases, is more convenient than accurate.
If by tropical diseases is meant diseases peculiar ~o the
tropics, then half-a-dozen pages might have sufficed for
their description; for at most, only 2 or 3 comparatively
unimportant diseases strictly deserve that title.

If on

the other hand, the expression tropical diseases be held
to include all diseases occurring in the tropics, then
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the work would required to cover almost the entire range
of medicine; for the diseases of temperate climates are
also, and in almost every instance, to be found in the
tropical climates.

I employ the word. tropical in a

meteorological rather than in a geographical sense,
meaning by it sustained high atmospheric temperature;
and by the term tropical diseases, I wish to indicate
diseases occurring only, or which from one circumstance
or another, are specially prevalent , in warm climates."
Actually there is only one important strictly tropical disease -- African sleeping sickness -- and so the
writer will follow Manson's wider definition.
With battles raging in all parts of the globe, especially the tropics and subtropics, the military personnel
is exposed not only to the classical war diseases but to
many new hazards.

Most important of these are the in-

fectious tropical diseases (2) which for generations have
subjugated native races.
Never have so many men from temperate climates been
simultaneously within tropical regions.

Although under

peace-time conditions (3), known effective control measures can reduce the rates of many of these diseases to a
minimum, under battle conditions it is often impossible
to apply preventive measures.
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The personnel ls, therefore, afforded only limited
application of control measures and is often exposed to
infection of tropical diseases under most trying circumstances.

Getting (4) described it as an "entire new

galaxy of tropical diseases faces the soldier as he
struggles through tropical jungles and swamps, through
native settlements whose populations are over-flowing
caldrons of infection."
Many of these men will come back and many will bring
infections with them.

The degree to which such infections

in the returning soldier will constitute a menace to the
civilian population is a controversial question.

Many

writers, Coggeshall (5), Meleney (6), Mackie (7), Adams
(8), Wade (9), Kunstadter (10), Perkins (11), Jefferies
(12), and others, contend that certain tropical diseases,
particularly malaria, may cause outbreaks of epidemic
proportions in this country.

Other writers, Cameron {13),

Getting (4), Simmons (14), Hollis (15), to mention only
a few, are of the opinion that tropical diseases are not
likely to cause extensive outbreaks as long as health
authorities are prepared to instigate intensive control
measures.
Statistics on the incidence of tropical diseases
in our military personnel in this war have not been
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released by the Army and the Navy, except for isolated
areas.

All papers submitted to the various journals

by medical officers have passed the censorship of the
office of the Surgeon General.
On July 30, 1944 the Joint Chiefs of Staff and the
Inter-Service Security Board defined the publicity policy
on malaria (16).

Full chemical names and formulae of

anti-malarial drugs, statistical information on the
incidence of malaria, and information concerning the
research and control measures were all presumed to be
unknown to the enemy.

Clinical descriptions of the

disease, material on the parasite or vector, and treat~
ment with chemicals that are a matter of common lmowledge
would receive clearance through the office of the Surgeon
General.
Completeness of the subject at this time is, of
course, impossible.

TROP IC AL MEDI CINE PRIOR TO THE WAR

It is a well known and regrettable fact that tropical and other parasitic diseases occuppied a very small
place in the curriculum of most of the medical schools in
this country.
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The United States has had few colonies in the tropics
and has, therefore, not felt the necessity of educating
physicians to practice in the trop ics as Great Britain
and other European countries have done.

Although a few

tropical diseases, such as yellow fever and cholera,
formerly occurred even in the northem portions of this
country, and although others, such as the dysenteries ,
malaria, hookworm disease, dengue fever , and pellagra
still occur, particularly in the southern states, they
have become of less immediate interest, and less accessible
for teaching purposes .
The accomplishments in Tropical Medicine by United
States physicians and scientists have been rm.de to a
large extent by members of the Army, Navy and Public
Health Service, by teachers and physicians in the southern states, and by individuals who have worked abroad
under the auspi ces of the government , the Rockefeller
Foundation or missionary societies.

Some of these ac-

complishments have been of outstand i ng importance.

It is

only necessary to mention the names of Walter Reed, Carter
and Gorgas in connection with yellow fever, Allen Smith ,
Ashford and Stiles in hookworm, Maccallum, Bass, Barber
and Le Prince in malaria, Ricketts in typhus fever,
Strong in bacillary dysentery and plague, Craig in amoebiasis
•
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and Goldberger in pellagra to emphasize the important
contributions which have been made.
Tropical Medicine was emphasized before the present
war by a few universities in this country.

Harvard had

a Department of Tropical Medicine mainly for graduate
instruction, Johns Hopkins emphasized parasitology in its
School of Hygiene, Tulane had a -Department of Tropical
Diseases, Columbia had an official association with the
School of Tropical Medicine in Puerto Rico, Cornell had
an arrangement for the interchange of students and instructors with the University of Havana, and Professor
Le Blanc of the University of Cincinnati took medical
students to Puerto Rico during summer vacations.

The

Philippine Bureau of Science (17), founded shortly after
the Spanish-American War, had many research workers from
this country.

The Army had medical research _boards in

Manila and the Canal Zone, and the Gorgas Memorial Institute established a laboratory in Panama City.

The

Rockefeller Foundation (18) through its International
Health Div~sion, began work on hookworm disease in this
country in 1910, extended its interests to foreign
countries after a few years, went into the control of
malaria and yellow fever, and contributed greatly to research and friendly international relations.
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A nucleus of those interested in Tropical Medicine
formed the American Society of Tropical Medicine in 1904,
and this organization had grown to a membership of over
five hundred before the outbreak of the war.

The Ameri-

can Journal of Tropical Medicine was established by the
I

Society in 1921.

The American Academy of Tropical Medi-

cine (19) was founded in 1934 for the purpose ·of stimulating education and research, and under its auspices the
.American Foundation for Tropical Medicine was established
in 1935.
The foundation has given grants since 1942 to eleven
i~stitutions of medicine (which included the University
of Nebraska College of Medicine) for the purpose of
strengthening and extending the teaching of tropical medicine.
This brief review indicates that there was great
~ctivity in this field among a relatively small group of
individuals and institutions, but that as far .as the medical
profession at large and most of the medical schools were
concerned it has received slight consideration.

TROPICAL MEDICINE DURING THE WAR
The first moves to prepare this country to meet the
problems in Tropical Medicine which were bound to face us
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in a worldwide conflict were taken by the Army, Navy
and United States Public Health Service.

r

The Army and

Navy asked the National Research ' Council in May 1940
to establish a Sub-committee on iropical Diseases which
would advise the military authorities on problems in this
field (17).

This committee proceeded to develop direc-

tives which would be the basis for the diagnosis and
treatment of tropical diseases among the armed forces.
It also initiated research in universities and other institutions when federal funds were supplied to the Office
of Scientific Research and Development.
The Army and Navy established courses in tropical
medicine at their respective medical schools.

The Army

(20) established a Preventive Disease Division of the
Surgeon General's Office in 1941.

The Division includes

branches of Sanitation, Sanitary Engineering, Epidemiology, Laboratories, Military Occupational Hygiene,
Veneral Disease Control and Medical Intelligence.

The

Navy (21) provides medical officers with special training
in tropical medicine, and issues a bulletin "Notes on
Tropical and Exotic Diseases of Naval Importance" (22).
The purpose of these notes is to present up-to-date information on certain tropical diseases with which naval
medical officers may have had limited experience.
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When

military forces were mobilized they were vaccinated not
only against smallpox, tetanus and typhoid, but also
against yellow fever and typhus, and if necessary, against
plague and cholera (23).

The Public Health Service pro-

vided for the control of malaria and other diseases in
war areas in this country.

Recognizing the potential

dangers (24) of the importation of tropical diseases,
the Army {25) and Navy (26) in cooperation with the United
States Public Health Service (4), have prepared detailed
plans to protect the civilian population against extensive
exposure to these diseases.
After Pearl Harbor all of these acti vities were intensified.

Opportunities for medical officers to obtain

practical experience in malariology were established at
the Tennessee Valley Authority , at the Georgia State Board
of Health and in Central America, and the Public Health
Service established a training center for malariologists
in Atlanta ( 17}.
The Association of American Medical Colleges appointed
a Committee on the Teaching of Tro pical Medi cine in Medical Schools (27).

In 1942 this committee made a survey

of medical achoo.l s (27) and found that 62 per cent gave
no required instruction in Tropical Medicine .

An ad-

ditional 30 per cent gave inadequate instruction.
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The Associati on of American Medical Colleges, with
the financial supp ort of the John and Mary R. Markle
Foundation, s ponsored a program to provide opportunities
for instructors from medical schools to obtain intensive
instruction in tropical medicine.

An

eight weeks• course

was given at the Army Medical School and Tulane Univereity.
Later, with the cooperation of the United Fruit Company
and the Office of Coordinator of Inter-American Affairs,
this program was expanded to provide opp ortunities for
these instructors to obtain practical experience in Central America (28).
The Army Medical School and the Army Medical Museum
(27) established Distributing Centers for teaching material to medical schools and military establishments.
The National Research Council, again with the cooperation
of the Office of the Surgeon General of the Army and with
the financial supp ort of the Markle Foundation, provided
visiting lecturers, maps . and other teaching material to
medical schools.

Tulane. University has made arrange-

ments with the Mexican government to establish a field
training center for tropical medicine near Vera Cruz,
and Columbia University (17) is developing a strong Department of Tropical Medicine in connection with its
De Lamar Institute of Public, Health.
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The American

Foundation for Tropical Medicine has obtained the support of a large number of commercial firms in providing
funds to subsidize teaching and research in medicai schools,
and to grant fellowships for post-graduate instruction.
It is no coincidence that the United Fruit Company and
Firestone Plantations Company (28) are among the most generous supporters.

They realize the importance of good

facilities for basic training in tropical medicine in this
hemisphere and the necessity of assuring a constant flow
of trained personnel for their own and other establishments.
Meanwhile our troops and medical officers have been
scattered t o all parts of the world.

Even in this country

they have been involved in epidemics of dysentery and diarrhea (17).

In the foreign areas they nave also encoun-

tered malaria, dengue fever, filariasis and other tropical
diseases.

Medical officers have been gaining experience

at first hand, and many of them wish they had been better
prepared in their medical school course or by post-graduate instruction.

MALARIA
Malaria is the great problem.

Some idea as to the

magnitude of the problem in general has been repeatedly
emphasized.

Coggeshall (5) stated that even during normal
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periods it is considered the most permanent of all
diseases and probably ranks foremost as a cause of
morbidity.
Malaria has always been a hazard to military forces
in endemic areas.

During World War I malaria delayed or

defeated military plans in several theaters, notably in
East Africa, Mesop otamia, and Macedonia.

In the last-

named area, it effectively immobilized British, French
and German armies for three years.

Some 80 per cent of

120,000 French troops were hospitalized; by 1918 the
British had 70,000 cases, and invalided home 25,000 of
the more serious cases (25).

The experience in World

War I did not impress us with the seriousness of the
malarial problem because our troops were primarily concentrated in the non-malarious zone of northern France.
Adtually there were only thirty-six deaths officially
credited to malaria from April 1917 to November 1919 (5).
In the present war, with troop s in the southwest
Pacific, the Philipp ines, India, Burma, China, Africa and
southern Europe, malaria is a formidable enemy.

At the

fall of Bataan, it was estimated that 85 per cent of every
regiment had acute malaria (5).

More than 50 per cent of

our men have contracted . malaria during their relatively
short exposure in some of the isl ands in the southwest
Pac i fic.
- 14 -

Rear Admiral Ross T. McIntire (29), Surgeon General
of the Navy, considers malaria a topic of utmost importance and stated that our troops are operating in "malaria
infested regions and victory in these areas will depend
upon the manner in which our medical officers wage their
war against malarial parasites and its vectors.

It could

make us lose the war if we do not use all means of prevention available".
The Army and the Navy have well trained units; but
under battle conditions it is often impossible to apply
preventive measures.

These units go out with the task

forces in the tropics and carry out the anti-malarial
campaign.

On the other hand, malaria control around per-

manent and semi-permanent installations both in this
c ountry and overseas is well organized and effective.
The men are protected from mosquito bites by screening,
protective clothing, insecticides, and insect repellents.
The density of the malaria vectors is reduced by such antimosquito measures as oiling , dusting with Paris Green and
draining (30).

Malaria carriers are often controlled by

the removal of native seed beds to safe distances and by
treatment of native carriers (29).

Finally, suppressive

drug therapy is used by both the Army and Navy.
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Atabrine dihydrochloride has largely replaced
quinine sulfate for supp ressive drug prophylaxis, partly
because of the scarcity of the latter drug.

It is widely

held that for routine mass prophylaxis atabrine is superior to quinine.

However, when medical supervision is

not available, quinine is the drug of choice (31).
The routine use of atabrine and quinine during the
malaria season and for a short period thereafter will
usually suppress the symptoms of malaria in a majority of
cases.

After discontinuance of the drug, a proportion

of recrudescences must be expected.
Talbot (32) studied the two different accepted methods
of malaria control on two groups of men living under identical conditions.

The one, the Army group, took atabrine

(0.15 gms twice daily) prophylactically on two days of
each week, while the second, the Navy group, were being
given treatment only as they s howed symptoms or had blood
smears positive for malaria.

Sixty six p er cent of the

Navy personnel had malarial finding s (35 per cent benign
tertian and 65 per cent malignant tertian), while 48 per
cent of the Army group likewise had positive findings
(the malignant tertian also predominated in this group).
When infection did occur in the Army group it was much
more severe and was slower to respond to treatment than
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the infection in the Navy group that had not received
anti-malarial prophylaxis.
Many men with negative blood smears have been
granted 30 to 40 days leave, and had relapses.

Of 250

Navy cases studied by Metcalf (33) about one-third
sh owed relapses and these men were forced to seek treatment near their homes.

In November, 1944 the Navy

required that all personnel going on leave who had had
malaria within six months, or who had recently discontinued suppressive atabrine therapy were to be given a
quantity of atabrine to insure 0.4 gm daily for each
remaining day of leave (34).

The Army had in effect a

similar program for several months before the Navy
adopted their plan.
The position in regard to malaria is that there is
no drug yet available which will sterilize the patient
of his infection.

The disease is readily controllable

clinically with quinine and atabrine, and if controlled
it disappears in time, probably largely as a result of
inunune body formation by patient himself (8).
The clinical symptoms, diagnosis and treatment of
malaria per se are outside the scope of this thesis.
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THE ENTERIC INFECTIONS
The important enteric infections include bacillary
dysentery, caused by Shigella spp., amebiasis, caused
by the protozoon Endamoeba histolytica, typhoid fever,
caused by Eberth~lla ~ ' and cholera, caused by
Vibrio comma.

All are human diseases transmitted through

fecal contamination of food or water by human carriers,
by insects (flies, roaches, ants) which carry the microorganisms mechnically, or through faulty sewerage systems

(35).
BACILLARY DYSENTERY
Bacillary dysentery is of great concern to military
forces, not only in the tropics, but in temperate zones.
It was a scourge in every war in which this coillltry has
been engaged until the first World War, and even then
severe epidemics occurred in the American Expeditionary
Force in France, and it was the commonest cause of illnes3
in non-combatant troops stationed in the Philipp ines.
It was a severe handicap to the military operations of
the British in southeastern Europe and the Near East.
In the present war it has caused epidemics in army camps
in this country and has had a high incidence among British
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troops in the North African campaign (6).

Whenever

epidemics occur, a high incidence of symptomless carriers of dysentery bacilli can be found in contacts
living under the same conditions as the cases.

Ap-

proximately 5 per cent of the acute cases become chronic
and probably 4 to 7 per cent will become symptomless carriers of the organism (36).

At a tropical outp~st some-

where in the Central Pacific, the station hospital
admitted 1,000 cases of proved bacillary dysentery
(Shigella .E!_rady~teriae) during the first 10 months of
1943, in spite of the fact that rigid sanitation was carried out on this tropical island.

Of these cases, 11

per cent were found to be carriers (37).
Although an apparently protective toxoid has been
prepared from the soluble toxin of the Shiga strain {38),
this will probably be effective only against Shiga infections, and no protection can be expected against the
Flexner and other strains of the organisms.

Protection

of the military forces must depend entirely upon sanitary
food handling and excreta disposal, safe water supplies,
and control of flies.
The great effectiveness of the sulfonamide drugs in
the treatment of bacillary dysentery should reduce the
number of chronic cases and carriers.
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Rantz and Kirby (39)

treated 11 carriers of Shigella alkalescens with 12 gm.
of sulfaguanidine daily for 2 to 6 days.

They secured

post-treatment feces specimens for periods varying from
30 to 90 days.

The feces of 2 patients contained dys-

entery bacilli after treatment.

Yannet, Leiboviz and

Deutsch (40) treated 6 carriers of£• sonnei with 3 gm.
of sulfaguanidine daily for 4 days.
tinued to excrete dy~entery bacilli.

One patient conExaminations of

the feces (number not stated) were performed for several
months after treatment ended.

Hoagland (41) treated 30

carriers of Shigella paradysenteF_~ae with 20 gm. of
sulfaguanidine daily for 6 days.

Dysentery bacilli dis-

appeared from the feces of every patient .
Unfortunately, since the same culture mediums and
the same criterion of cure were not used by all authors,
the results are difficult to compare .
AlVIEBIASIS
Amebiasis is an infectious disease involving primarily the large bowel and adjacent segment of the ileum,
but secondarily it may produce _pathology in the liver,
the lungs, the brain, and potentially any organ or tissue
of the body.
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The causative organism (Endameba h!stolytica)
exists in two forms, a motile trophozooite and in the
encysted state.

The cyst is the stage characteristically

infective for man and, if introduced into the mouth in
contaminated food or drink, passes through the stomach
uninju~ed.
The use of night soil as fertilizer in the Orient
is probably the greatest single factor in its predominance in that area.

In other regions direct contamination

of food by carriers or through the dro ppings of flies or
cockroaches, contamination of water supp lies or faulty
sewage disposal may be the cause of endemic or epidemic
amebiasis.
The distribution of amebiasis is worldwide but becomes more prevalent as the equator is app roached and in
turn app ears to be relatively highest in localities where
sewage disp osal and sanitary measures are more primitive.
Voegtlin (43) made a recent survey of amebiasis in
the Naval recruits, and stated that the incidence of
amebiasis varied from 7 to 14 per cent, depending upon
regional factors.

In men returning from the Orient his

survey showed an incidence of 23 per cent, mostly asymptomatic carriers.

Wright (42) stated that one-eighth of

the hospitalized dysentery cases by the British· Army in
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North Africa were due to E. hist~tica.

On the other

hand, it is the prevailing form attacking British troops
in India.
The protection of troops against the dysenteries is
difficult under combat conditions.

Sanitary measures

used by the Army consist of protection of water and food
from contamination, routine examination of food handlers,
sanitary disposal of human excreta, garbage, and kitchen
wastes, and control of flies and other insects.

Meleney

( 6) stated that Endameba l'1J~tolytica cysts are not all
destroyed by the concentration of chlorine ordinarily
employed for the production of portable water.
CHOLERA
Cholera is now largely confined to its ancient
endemic centers in Asia, where it continues to claim
thousands of victims each year (14).
Greene (e6) stated that in endemic regions from 6
to 20 per cent of the population may b,e carriers, but
the Vibro usually disapp ears from the stools of carriers
and victims in approximately 2 months.

The disease has

not always been limited to that part of the world, but
has on occasions been much more widespread.

During World

War I, it occurred in Russia, Austria, Hungary, Germany
and Italy.
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The Medical Department has provided a cholera vaccine which is being administered to all troops sent to
areas in which the disease now exists (44).

The degree

of protection afforded by vaccination is not definitely
known.

For its prevention, chief reliance is placed on

sanitary control of food and water.
TYPHOID FEVER
Typhoid fever fortunately presents no great problem
to the military forces owing to the efficacy of the va~
cine.

Typhoid vaccination is, of course, one of the

routine immunization procedures .
Stimulated by the experience with typhoid fever in
the Spanish-American War, General F. F. Russell in 1908
developed an improved type of typhoid vaccine, the use
of which was made compulsory in the Army in 1910 (44).
Parathyroid A and B microorganisms were added to the vaccine _during the first World War, and its use together with
improvement in methods of sanitary control practically
eliminates typhoid fever.
Long (44) estimated that if the Army typhoid rates
of 1898 had been obtained during World War I, there would
have been a half million cases and more than 50,000 deaths
from typhoid.

As it was, there were less than 2,000 cases
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and only about 200 deaths among 4,000,000 soldiers.
Since the present mobilization in 1940, the incidence of typhoid fever has been negligible (44).

FILARIASIS
Among the tropical diseases that the present conflict
has projected upon modern medicine, none has a more exotic
character than filariasis.

Paramount among its clinical

manifestations is the disfigurement strikingly apparent
among the native population of endemic areas.

It has been

estimated that as many as 85 per cent of the people of
some villages are visibly crippled (45).

Recently Rome

and Fogel (46) have directed attention to the mental anguish and app rehension this spectacle produces in white
troops infected with the disease.
The assertion that these are late clinical manifestations incident to repeated infections over years of
living in infested areas has little import in reassuring
the unhappy victim that the likelihood of this aspect of
the disease occurring in his own particular instance is
remote.

Moreover the recurrent lymphangitis and lymph-

adenitis, the pain, swelling, medical manipulation and
questioning by the examing physician, the jesting by associates, tend little to relieve his fears.
of this p sychologic inoculation are apparent.
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The results

Renewed careful investigation, however, has shown
that these clini cal entities are ou t of proportion to
the seri ousness of the disease, and the prognosis of complete recovery without important residual is good once
the p ati ent is removed from the endemic area (47) (48) (17).
Until recently association of lymphangitis and lymphadenitis with filariasis was thought of only in terms of
gross elephantiasis.

Almost any standard textbook that

deals with tropical medicine will contain pictures of
natives from various parts of the world displaying the
huge scrotum of filarial elephantiasis representative of
the late stage of t he disease p rocess.

Nothing is further,

however, from the real aspect of the disease as it is commonly seen in service personnel.

Up to the present eleph-

antiasis has not been reported in any United States troops
(51).

With prompt evacuation of infected personnel and

the p revention of reinfections, it is thought that recurrent attacks of lymphangitis and lymphadenitis will not
occur and that elephantiasis will not develop.

Present

knowledge of filariasis suggests that continueq infection
over a period of years is necessary to produce elephantiasis (49).

However, until these cases have been fol-

lowed for several years after return to this country the
final result cannot be stated unequivocally.
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Very little has been written on the early si gns,
symptoms, and pathologic changes of filariasis.

Buxton

(50) many years ago described a clinical entity for which
he used the native term "mumu", which occurred in Europeans within a few months after arrival in a South Pacific
island group and which he believed to be filarial.
Fogel and Huntington (45) found mumu to be prevalent
among Navy and Marine personnel after brief residence · in
the South Pacific islands.
The disease is transmitted from man to man by mosquitoes and is caused by a nemotode {Wucheria bancrofti)
found in the lymphatic tissues.

At intervals the adult

female worm liberates microfilariae into the lymphatics
and blood stream.

Blood examinations have not demonstrated

the presence of microfilariae in the blood of any United
States personnel (51) but in several cases the discovery
of adult filariae in involved tissue has established the
diagnosis (50).

It has been possible to build up a

clinical picture of early filarial infection as manifested
in the south Pacific Islands -- the same clinical entity
Buxton (50) thought was early filariasis, but couldn't
prove it.
Filariasis is a common infection among natives in
many areas of Africa, India, Burma, China, Australia, the
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Southwest and South Pacific Islands, South America (particularly along the east coast), and the Caribbean Islands.

The AAF (51) is stationed in these areas, and

prevention of filarial infection is an important duty of
flight surgeons.
Samoa is the greatest epidemic focus of filariasis
in the Pacific (52}.

The Commanding General of the Samoan

area created a Filariasis Board with full authority to
investigate all phases of the subject.
was specifically directed to make

11

The board (47)

a careful survey and

study of the prevalence of filariasis in the native population of the islands in the Samoan group, including the
sources of infection and all factors involving the danger
of communication of this disease to personnel of this command" .
Opportunity for studying the early stages of filariasis
as it occurs in the white man has heretofore been lacking
on such a large scale.
Evidence of filariasis rarely appears until at least
4 months after exposure to infection.

Usually the earliest

clinical manifestation is involveirent of the scrotal structures.

Funiculititis of varying degrees is present and

may or may not be associated with epididymitis, orchitis,
hydTocele, and edema of the skin of the scrotum.
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Enlargement

of epitrochlear, inguinal, or other lymph nodes is a common early sign.

Without symptoms at first, adenopathy

is followed by lympadenitis and they by retrograde lymphangitis.
Glauser (53) reviewed the case histories and examined
172 Marines returned from the Pacific area, who had served
in the Samoan Islands.

Symptoms showed great variability.

Various locations of the body were complained of, the testes
being most .frequently indicated (53 per cent).
number 60 p er cent were bilateral.

Of this

The findings indicated

that there was no constancy in the incubation period, (varying
from 2 to 22 months) or part of the body affected.
King (48) observed 268 American troops who were stationed an average of 4 months in the Pacific Islands; and
approximately one-fifth of the troops were admitted to the
hospital with filariasis.

The earliest onset was 3 months

after arrival on the island.

Inflammation of the lym-

phatics involving the arm or leg occurred in 51 per cent
of the series.

Genital lymphadeni tis occurred in 71 per

cent of the 268 cases.
Even as the clinical picture of the disease assumes
new form its entomologic component has been subjected to
more careful investigation.
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The dim-light biting Culex quinquefasciatus was
considered the outstanding responsible vector.

With

the findings of Byrd (54) and his associates and subsequently from the studies of Farner and Bohart (55),
the daytime biter A~des pseudoscute~].aris is positively
incriminated.
outstanding among Byrd's findings is that pertaining to mosquito flight.

Up to the present it was

thought advisable that one mile or more should intervene
between native village and camp site.

Byrd (53) has

shown that 50 yards is the flight range of A~des £Seudoscutellaris.
It is interesting that the natives do not believe
that the mosquito has anything to do with vae fua (swelling of the leg) and lima fua (swelling of the arm) (51).
They state the disease runs in families; an accurate ob- .
servation on their part that adds clinical proof to Byrd's
findings that the mosquito vector spends its life in the
iw.mediate vicinity of its breeding place.
Preventive measures in the south Pacific Islands are
the segregation of military personnel from native habitations, and vigorous anti-mosquito control.

Venner (51)

related that with the Marines' occupation of Nanumea
Sep tember 4, 1943 the entire native population of 800
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persons was moved to a neighboring island of Lakema two
and one-half miles distance, to remove native reservoirs
from the vicinity of the military personnel.

THE VIRUS INFECTIONS
YELLOW FEVER
There are two recognized epidemiological types of
yellow fever.

The "urban" or "domesticated" form of

the infection is transmitted by AMdes aegypti. _ It is
the well known and long recognized type in which man is
the only and the required vertebrate host, and A~des
aegypti is the only vector.

The "jungle" type is trans-

mitted by mosquitoes other than A~des aegypti and is
independent of man.

Certain primates, edentates,

marsupials and rodents serve as reservoir hosts, and
/

jungle-dewlling mosquitoes of several species have been
incriminated as vectors.

Repeated instances (56) have

occurred in which outbreaks of the domestic form of yellow fever have developed as the result of a case contracted
in the jmgle •
In these two types, the infecting virus is the same
and the clinical and anatomic features are the same, but
the dissemination incident and technique of control are
si gnificantly different.
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In recent years yellow fever has been recognized
in the Western Hemisphere from northern Argentina, Paraguay, Bolivia and Peru in the south to Panama in the
north.

The northern limit has recently been determined

to be in Panama (57), approximately 50 miles east of the
Panama Canal.

In Africa the infected region extends

from the Atlantic Ocean to the Nile below the Saharra
Desert.

The disease has never been known to occur in

'
Asia,
Australia, or the Pacific Islands, despite the wide-

spread dissemination of the vector and nonimmunity of
the inhabitants (58).
The Army's control program (14) is based on the
enforcement of special precautions to prevent introduction
of the disease by military airplanes, the protection of
the troops against bites of infected mosquitoes, and the
immunization of military personnel with yellow fever vaccine whenever they are sent to areas where the disease is
endemic.
The yellow fever vaccine in current use consists of
a desiccated preparation of living attenuated 17D strain
of yellow fever virus, developed by Theiler and Smith (59).
Reactions at the site of inoculation do not occur
often and the very few that do develop are inconsequential
(58).

Evidence presented by Oliphant, Gilliam, and Larson
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(60) suggests that the post-vaccination hepatitis reactions, which have at times followed the employment
of 17D yellow fever vaccine, have been due to a contaminating pathogen present in the human serum used in
preparing the vaccine.

As serum is no longer employed

in vaccine preparation, it is unlikely that this complication will recur.
Sawyer (61) stated that millions of doses of serumfree vaccine were issued during 1943 without reports of
jaundice attributable to the vaccine.
Fox,Lennette, Manso and Souza Aguiar (62) in South
.America reported 18 cases of encephalitis due to serum.free 17D yellow fever vaccine, which they attributed to
the employment of a too-neurogenic substrain of 17D virus.
The question of revaccination remains to be worked
out.

The recent Brazilian studies of Fox and Cabral (63)

have shown that irrnnunity develops within seven days following vaccination and persists from a group standpoint
for at least 4 years.
While information concerning the degree and extent
of exposure of United States personnel to yellow fever
is not available at this time, Long (44) stated that no
cases of the disease has been report~d from our troops.
Yellow fever, like typhoid fever, presents no great problem to the military forces owing to the efficacy of the vaccine.
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DENGUE
Dengue is endemic in many tropical countries, and
many explosive epidemics have occurred in subtropical
and temperate climates.

Outside of a small area in South

Carolina and along the coast of the gulf states, it is an
uncommon disease in this country.

The disease · has occur-

red in vast epidemics in Greece, Formosa, •Australia and
other countries.

Great outbreaks have occurred in the

southern United States (1905, 1922, 1934), especially
in the Gulf States (65).
Dengue is transmitted naturally by only one species
of mosquito, AMdes aesy:pti, in the United States, while
in the Philippines, other species are infective.

In order

to become infected, the mosquito must secure blood from
the dengue patient during the first 48 hours of the initial
fever and there is an extrinsic incubation period (in the
mosquito) of about 12 days; then there is an intrinsic
incubation period (in man) of from 4 to 10 days (31).
In all characteristics and in the principal mosquito
vector the epidemiology is essentially identical with yellow
fever.

There is no cross immunity, however.

The innnunity

produced by yellow fever is absolute, while an attack of
dengue produces an immunity lasting only a few years.
Freedom from dengue in an urban territory for 5 to 10 years
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is infectable territory again.

In Galveston, Texa~

(1917) 50 per cent of the population bad dengue.

Only

5 years later (1922) another epidemic occurred and 60
per cent of the city's inhabitants were attacked . (65).
This high case rate is characteristic of dengue.

Proba-

bly no disease except influenza spreads so rapidly and
widely through a population.

Cavanagh (68) in his ob-

servations on dengue in the South Pacific area, stated
that 5 per cent of his patients developed dengue within
7 days.

Twenty three per cent had been on the island

for 14 days or less.

A few men had been there 11 to 12

months before they contracted the disease.
Mortality of dengue is very low, given as from 1 in
5000 to 1 in 1000, while in yellow fever 10 per cent is
regarded as a low death rate (66).

The last epidemic of

dengue occurred in 1934, extending from Tampa, Florida
to Savannah, Georgia.
Before military occupation of the South Pacific,
there were active centers of dengue in the Fiji Island,
New Caledonia, Tulagi and the Philippines.

With military

occupation of the South Pacific Islands, mosquito breeding
conditions became favorable around camp, and A~des aegypti,
though at first low in density, soon began to flourish
and gradually the epidemic threshold for dengue was
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reached (67).

At Tulagi, an old endemic center, almost

all of the troops were affected soon after cessation of
ground action in August 1942 (67).

From here the disease

spread by movement of patients in the early stages of
the disease.

The disease reached fairly serious propor-

tions in the Hawaiian Islands.

Shortly after the invaston

of Saipan an epidemic of dengue occurred among the troops.
Prompt mosquito control measures were instituted.
effects were dramatic.

The

In 2 weeks the new cases of dengue

fell more than 80 per cent and progressively improved (69).
The disease is of military importance because it could
easily incapacitate an army for a short time.

The acute

symptoms, moreover, are usually followed by protracted
weakness and indisposition (31).
At present no satisfactory immunization exists.

Pre-

vention of dengue, therefore, depends on measures directed
against the mosquito vector.
SANDFLY FEVER
Sandfly fever {also called papatici or Phlebotomus
fever) is another disabling disease of very short duration.
The disease is transmitted by sandflies of the genus
Phlebotomus in areas extending from the Mediterranean
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region to South China.

Sandflies of this kind are rare

in the United States (35).
Sandfly fever is due to a filterable virus, which
apparently is present in the peripheral blood only during
the first day of the disease.

A period of 6 or 7 days

elapses after the insect has bitten a sandfly fever
patient before it can transmit the infection to another
person.

One ·attack of the disease confers a certain de-

gree of immunity.

Second attacks are common, but are

usually milder than first attacks (30).
Hallman (70) reported an epidemic of sandfly fever
occurring among the German troops stationed in the islands
and mainland of the Athens region in 1941.

It lasted

from June to September, and in the month of July, 20 per
cent of the troops in the area were attacked.
Cullinan and Whittaker (71) described an explosive
epidemic of sandfly fever in the two general hospitals
in the middle East from August first to October first
in 1942.

The majority of all the troops in the entire

division had the disease.

Fifteen per cent of the troops

had 2 attacks, and some had 3 attacks, during the 2 month
period; which explains why the total number of hospital
admissions for the disease exceeded the total strength of
the outfit.
12 days.

The average length of time off duty was 7 to

There were no complications and no deaths.
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Preventive measures are directed against the Phlebotomus.

Because of its small size the insect can easi:cy-

pass through ordinary mosquito netting.

They are weak

flyers and are excluded from rooms by placing electric
fans so that the current of air is directed through the
open windows.

The insect cannot enter the room against

the breeze produced by the fan.

Fumigation, direct sun-

li ght, and elimination of breeding and hiding places are
other control measures used by the Army.
Sandfly fever, like dengue, is of military importance
because it is capable of immobilizing a large body of
troops for a short time.

THE RICKETTSIOSES
TYPHUS

Of the rickettsial diseases, louse-borne typhus fever
is the only one with a well earned reputation for spreading
illness and death through troops and civilians in time of
war. (61).

The milder flea-borne typhus variant known as

m~rine typhus, which has long been endemic i~ the southeastern and southern states, where the scattered human
cases are secondary to epizoBtics in rats is considered
outside the scope of this presentation •.
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In the past several years much has been written and
many ideas have been expressed in an attempt to explain
successfully the continuance of the spread of typhus fever.
At the present time there are two theories which have
major support.

One theory holds that epidemic and en-

demic typhus are separate and distinct, and that neither
depends upon the other for perpetuation.

This conclusion

would imply that, regarding the epidemic variety, there
are present continuously mild and unrecognized but probably louse-transmitted cases which serve as starting points
for epidemics when crowding and filth are of a sufficiently
high degree.

This theory would necessarily mean that the

endemic variety exists as a separate disease which never
becomes conspicuous except under heavy rat and flea concentrations, with a concurrent infection of the rats with
rat typhus.

Cases of the murine variety among human

beings would then be mere incidences in the history of~
'
rat disease and would have no part in the formation
of

classical epidemics since fleas are not believed to transmit
the disease from man to man.

The other theory attempting

to relate the 2 diseases is that typhus is a disease of
rats which is occasionally passed to man by rat fleas;
that when such flea-transmitted cases occur among people
who are louse-infested and of low economic standard, the

- 38 -

disease may become epidemic in character by establishing
the louse-cycle transmission.

It is not known at the

present time which theory is true; however, evidence has
accumulated which tends to support the last mentioned
theory (72).
The causative agent of epidemic typhus has been shown
to be Rickettsia prowazeki, first described by Ricketts
in 1910.

It is transmitted from man to man by human lice

through contamination of skin abrasions or mucosa by
fresh or dry louse feces or by crushing lice, and probably
also by inhalation of dry rickettsias (35).
Ep idemic typhus occurs in louse-infested populations
where unhygienic conditions exist as a result of poverty,
crowding, war or famine, and is favored by cold weather
conducive to increased lousiness.

The disease occurs in

Central and South America, Africa, Europe (especially in
the Balkans and Russia) and Asia.
Typhus has always been notorious for its production
of destructl ve epidemics among troops.

The disease has

been an important factor in almost every great war in
Europe and recent reports indicate that it bas again become active on many fronts (14).
Patel (73) reported 13 cases of typhus in the Combined Military Hosp ital at Colaba, India in 1941 and 1942.
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Lice and ticks were suspe cted of being the vectors.
Balbir (74) reported an epidemic of louse -borne typhus
that occurred in epidemic form among civilians in 1943
in Persia-Iraq.
Biraud (75) summarized the present typhus situation
in Europe .

The military c ampaign in Poland in 1939 and

the campaigns in Western Europe in 1940, in the Balkans
in the spring of 1941, and in Russia during the su.m.~er
of the same year, were not accompanied by any outbreak of
typhus fever.

This , however, was altered later by des-

titution following forced migrations and privations and
there was a marked rise in the typhus endemic level in
Poland during the winter of 1939-40 whi ch became more
pronounced during the following 2 years.

During the

autumn of 1941 and the following winter , the appearance
of typhus in sporadic form in Germany, Austria, the plains
of Hungary , Transylvania and certain occupied countries
in Western Europe is attributed to the prolongation of
the struggle in the

u.s .s. R.

and to the movements of

troops and prisoners across Europe.

There has also been

an increasing rise in Central European countries where
hitherto tynhus has been endemosporadic.

The violent

epidemic which prevailed in Spain in 1941-42 seems to be
the result of destitution engendered by the Civil War
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and the severe economic disturbances to which it gave rise.
The appearance of typhus in France is the result of hyperendemic typhus in North Africa.
The control of eoidemic typhus is directed against
the prevention of lousiness among the troops.

For this

purpose, highly effective insecticidal agents have been
developed and improved methods for the disinfection of
clothing, bedding, etc., have been adopted.

In addition

typhus vaccination (44) is required of all military personnel who may come in contact with the disease.

The.conditions

under which typhus vaccination has been practiced in the
Army have not permitted a well defined evaluation of its
efficacy.

Vaccinated troops have, however, operated in

areas where typhus was epidemic and very few cases have
developed.

Of the cases that have occurred, many bave

been so mild as to have required special laboratory studies
for their diagnosis, and the case fatality rate has been
extremely low (44).
TSUTSUGAMUSHI DISEASE
Tsutsugamushi disease has been known and investigated
under several names in various Asiatic and Australian areas
for several decades.

The widespread distribution of the

disease, and its clinical variability has led to confusion
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in terminology and confusion in statistical recording.
Such names as rural, scrub or brush typhus, trop ical
typhus, coastal fever, Mossmand fever, endemic glandular
fever, pseudotyphus of sugar cane cutters, river fever,
Japanese river fever and tsutsugamushi fever are all
terms identifying a single disease entity (76).
Tsutsuganushi fever is one of the typhus group of
disease caused by Rickettsiae tsutsugamushi, transmitted
to man by the bite of a larval trombiculid mite.

The

field mouse is the probable animal reservior in some
areas {77).

The infections occur with direct contact

with the mite, which usually infest the grasses of the
area.
With the opening of the Asiatic and Pacific theaters
of war, tsutsugamushi fever has become a disease of military and naval importance.

The distribution of tsutsuga-

mushi fever, excep t in Japan and Formosa, is incompletely
known.

It has been encountered during the present war

in areas where it was previously unknown and unsuspected.
At the present time little is knowri concerning the factors
which actually determine its distribution.

Information

on the vectors and reservior host is too inadequate to
attempt to show any correlation between them and the
occurrence of tsutsugamushi disease.
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Geographically

the disease shcms considerable variation.

Whether or not

these variations can be attributed to strain variations
in the rick ettsiae, different vectors, different reservior
hosts, or differences _in the people infected cannot be
ascertained at the present time.

Farner and Katsampes

(76) stated that provisionally it seems best to assume
that tsutsugamushidi.sease is primarily a widespread
disease of several (or many) species of vertebrate animals in Asia and Australia, transmitted by certain
trombiculid larvae, and contracted accidentally by humans
in contact with habitats containing the mite larvae.
In Japan proper, tsutsugamushi disease is confined
to the main island of Honshu.

The disease is confined

almost exclusively to hemp workers in the endemic areas
(76).

Evidence is that as Japan is approached the disease

is likely to increase, if not in numerical incidence, at
least in severity.

Most authorities comment on the high

mortality of the infection in Japan.

Kawamura (78) stated

that the case mortality in Japan is 30 to 40 per cen.t.
Whether this is due to a more virulent form of the disease
or to t h e health status of persons infected in Japan is
s peculative.

Recent experience, however, has shown that

mortality is hi ghest in victims over 35 years of age and
in persons whose physical conditions is depleted, particularly by complicating diseases such as dengue, malaria
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and dysentery (79).
Tsutsugamushi disease has also been reported from
the Solomons and New Guinea areas, the Asiatic countries,
the Philippine Islands, and As~atic Russia (77).

It is

interesting to note that the disease has not been reported
from China.
Logue's (80) description of a scrub typhus epidemic
on one of the islands of the Southwest Pacific emphasizes
the seriousness of this rickettsial infection.
were landed on the island 26 December 1943.

Troops

The first

case of scrub typhus appeared on 30 December 1943.

When

the troops left the island 30 April 1944, there was a
total of 230 cases with 22 deaths, a mortality rate of
9 per cent. ·
Corbett (81) described in detail the pathology of
tsutsugamushi disease as it occurred in U.S. Army personnel
in New Guinea.

As other reports both from Army and Navy

sources appear in the literature, there is revealed a
disease problem of a magnitude equaling any thus far
encountered.
The protracted morbidity, moreover, makes the disease
of primary military importance.

Besides an enforced

lengthy convalescence the probability of myocardial sequelae writes off the patient for future military participation (79).
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At the present time, the following measures are
considered of value in prevention of the disease in many
regions.

A thorough clearing of all jungle, scrub and

other grasses or underbrush o.f the area and adjacent
regions should be made down to the bare earth.
thus removed should be burned.
may be advisable.

Vegetation

Sanding over the area

Sprinkling of powdered sulfur on the

vegetation along paths and in areas where personnel are
exposed to the larvae has been found to be effective.
The control of reservoir hosts is impractical until further
information is available.
The personal measures for protection are directed
toward avoidance of mite bites.

The wearing of high boots,

leggings, the tucking into socks of the trouser legs, and
adequate covering of the other exposed portions of the
body are practiced before venturing into mite infested
regions (76).
No effective vaccine has been developed as a protective measure.

The disease usually presents no problem

of diagnosis.

The appearance of a positive Weil-Felix

reaction, after the tenth day of the disease, establishes
the diagnosis.

There is no specific treatment for the

disease.
In this discussion the Rickettsial tick-borne Rocky
Mountain Spotted fever is disregarded, the very name
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of which is derived from its principal location in this
country.

THE FIEliTOFLAGELLATE I NFECTIONS
The term 11 hemoflagellate" is used for those flagellates which habitually live in the blood or tissues of
man or other animals.

There are only 2 kinds which

habitually occur in man, namely , the Leishman bodies,
belonging to the genus Leishmania , and the trypanosomes,
belonging to the genus Trypanosoma .

These 2 types of

organisms, however, are only 2 of a number of genera which
all belong to one family, Trypanosomidae .

The hemoflagel-

lates undergo cycles of development in the gut of insects
which serve as intermediate hosts and vectors.

It is

generally assumed by parasitolog ists that this group of
flagellates, among which are numbered some of the most
deadly of human p arasites, were originally parasites of
the guts of insects and have become adapted to the blood
of animals on which these insects habitually feed.
There are 4 distinct morphological types of these
parasites found in insects -- leptomonas, leishmania,
crithidia and trypanosome .

Only the leishmania and

trypanosome forms occur in the blood of vertebrates.
The fact tha t some flagellates neve r develop further than
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the crithridia form, while the trypanosomes go through
all the stages, makes the study of t hi s group· of flagellates very confusing.

When a herpetomomas or crithridia

type is found in the gut of an insect, it is impossible
to say, without further investigation, whether it is an
adult animal which never undergoes any further development, or is only a developmental phase of a trypanosome
of a vertebrate animal (82) (83).
The most primitive in the evolutionary scale is a
group of diseases caused by leishmania, since the parasite
occurs in the leishmania stage in the vertebrate host,
and in the leptomonas ,s tage in the sandfly.
The second group of disease is African trypanosomiaais
where the animals parasite lives in the blood of man and
certain animals in the trypanosome stage and in the invertebrate host, the tsetse fly, in the crithridia and
trypanosome stages.
The third group, which is highest in the evolutionary
scale, is American trypanos omiasis, which lives in the
tissues as leishmania and multiplies in the blood as a
trypanosome.

In the insect vector, the triatomid bug,

the leptomonas and trypanosomes are produced.

Thus, in

this disease, the parasite goes t h rough a complete cycle
leptomonas, leishmania, crithridia and trypanosome (84).
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VISCERAL LEISHMANIASIS (KALA-AZAR}
Visceral leishmaniasis or kala-azar which is produced by Leischmania donovani, has a very extensive
distribution.

The disease is endemic in the Mediterranean

littoral, the Sudan, northeastern India, northern China,
and eastern Brazil, northern Argentina and Bolivia (6).
I

The Chinese typ e occurs mainly among children above 5
years and the dog is an important reservoir host .

the

Indian type occurs among adults and children, but no reservoir host has been discovered.

Infantile kala-azar

(Mediterranean type) occurs among younger children and
dogs.

The Sudanese type occurs among all age groups.

This is also the case in Brazil and Argentina, where the
dog and cat are reservoir hosts (84).
The most likely transmitting agent is the sandfly,
although there is evidence that it may be transmitted by
contact or contaminated food (11).
A few cases of kala-azar have been reported from the
armed forces, and the military significance of the disease
is not the number of cases, but rather the problem of
diagnosis and treatment it presents.
Cole (85) studied 60 cases of kala-azar occurring in
a battalion of King's African Rifles in eastern Africa .
A comprehensive re port on the symptomatology, hematology
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and laboratory diagnosis , treatment, and disposition of
the cases was given .

The mortality rate was 51 per cent.

All the fatal cases were confirmed by finding the leishmania, but 11 were only confirmed in postmortem material,
though spleen, liver, gland or sternal smears had been
examined in life.
Shellim (86) reported the successful treatment of
a Greek soldier with stilbamidine.

The disease was con-

tracted on the Greek island of Ikaria.
MUCOCUTANEOUS LEISHMANIASIS (ESPUNDIA )
Espundia, or mucocutaneous South American leishmaniasis
is a chronic disease which is found in Latin America and is
caused by Leishmania brasilensis.

Like other leishmanias,

it is believed to be carried by the sandfly.

The disease

is endemic in the northern half of South America , Central
America, and some of the We st Indies.
At the site where the sandfly i ntroduces the parasite
on the exposed na rts of the body , an ulcer apnears .

A

mucocutaneous or metastatic stage occurs around the nose
or mouth after the p rimary lesion has healed .

It is a

destructive and ulcerative process extending posteriorly
and destroying the soft parts of the nose as low as the
pharynx and trachea.

Contraction of the tissues results

in disfigurement.
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Tb.ere have been no reports of South American leishmaniasis among United States military personnel to date,
but there undoubtedly will be a few cases.

Tb.ere is no

concentration of our forces in the areas where the disease
is endemic.
CUTANEOUS LEISHMANIASIS (ORIENTAL SORE2
Oriental sore or cutaneous leishm.aniasis, caused
by Leishmania tropica, is known by· several names -- Aleppo
boil, Delhi boil, Bagdad boi. Jerico boil, Biskra button,
Frontier sore, Bouton d'orient, and others.
The transmitting agent is bel i eved to be a sandfly
of the genus Phlebotomus:

P. papatasii and P. sergenti.

The disease is one of world wide di stribution, and is of
more common occurrence than any of the other Leishmania
infections.

An interesting fact is that it is rarely found

in endemic foci of visceral · leishmaniasis (kala-azar), the
causative organism of which is Leishmania donovani.

L.

donovani and L. tropica are indist i nguishable morphologically, but the t wo diseases rarely occur in the same
locality (87).

The reason for this difference in geographi-

cal distribution is that Oriental sore is a disease of dry
areas whereas kala-azar is a di sease of moist climates.
The . latter is carried by t ~e common sandfly of moist areas,
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Phebotomus argentipes and the former by P . papatasii and
P . sergenti, sandflies of dry areas.

Oriental sore is

inoculable and may be conveyed by direct contact betwem
infected and healthy persons .
There is a definite seasonal incidence for the onset
of Oriental sore, but this varies definitely in each
country where the disease is observed.

Age, race, and

sex appear to have no bearing, although in endemic areas
children form the greatest percentage of cases.

As it is

believed that. an attack of Oriental sore confers immunity
against subsequent attacks, this predominance of infection
among the juvenile population is easily explained; but
several cases have been reported of adults suffering from
Oriental sore who had been cured in childhood (87).
The disease is endemic in northern Afri ca, Mediter ranean area and the Near East as far as nor thwest.ez,n

•

India •
An ulcer occurs at the site of introduction of the

parasites by the sandfly, which finally heals in 9 to 12
months , leaving a disfiguring scar.

Immunity follows

the healing of the lesion, and is often induced on the
covered parts of the body to gain the immunity (84).
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AFRI CAN TRYPANOSO MIASIS (AFRICAN SLEEPING SICKNE_SS)

African trypanosomiasis, caused by !!:zEanosoma
gambiense, is a chronic disease occurring in Africa
between 15° north and 15° south of the equator, mainly
the western and central parts.

American and Allied forces

have been stationed in that part of equatorial Africa,
and along routes of air transport.
The disease is transmitted by the tsetse fly (Glossina palpalia) , which does not at present occur outside
of Africa.
The cerebral or lethargic stage, due to invasion of
the brain by the parasites , commonly follows in 2 to 7
years after the initial infection.

A few isolated cases

have been reported in troops in the African theater (6).
Rhodesian fever is a subacute disease occurring in
East Africa 10° to 14° south of the equator, and is caused
by 1!1E_anosoma rh'o desiense.

The Gambian and Rhodesian

diseases are essentially alike in the ir symptoms and in
the course they _r un, except that the latter is usually more
rap id in development and more virulent in effect.

The

causative agent of both are probably biologic variants of
the same trypanosome.
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AMERICAN TRYPANOSOMIASIS (CHAGAS' DISEASE2
Chagas' disease is a chronic disease of man in Latin
America caused by Trypanosoma cruzi.

The transmitting

agent is the cone-nosed kissing bug (Triatoma magista) .
Reservoir hosts are the armadilla, opposum and other rodents .

Both the vector and the reservoir host are common

in southwestern United States.

SCHISTOSOMIASIS
There are 3 species of schistosomes (helminths belonging to the Class Trematoda, family Schistosomatidae)
which parasitize man.

All of them inhabit venules draining

visceral organs, hence the name "blood fluke."

Two species,

Schistosoma japonicum and~ mansoni live in the mesenteric
venules draining respectively the small and the large bowel.
They produce primarily intestinal and hepatic damage.

The

third species,~ haematobium, lives in the vesical plexus
and produces lesions principally in the urinary bladder.
Man is exposed to schistosome infection when he bathes,
swims, wades or otherwise brings his skin in direct rontact
with fresh water containing the fork-tailed larvae (cercariae) of these flukes, which have previously undergone
development and two-fold multiplication in certain species
of fresh-water snails.

As the ttinfected water" drains off
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the skin, the larvae become attached, drop their .tails,
and digest their way down to the peripheral venules.
In about twenty-four hours they enter afferent venous
blood vessels and are carried through the right chambers
of the heart to the lungs.

They require · about 4 days

to squeeze through the pulmonary capillaries, are then
carried through the left chambers of the heart and out
through the aortic arch.

The majority pass down through

the thoracic and abdominal aorta to the mesenteric artery
and pass through into the portal blood, where they lodge
and begin to feed on whole blood.

All larvae which be-

come lodged outside the mesenteric system die and many
produce petechial hemorrhages.

Once within the intra-

hepatic portal system the larvae grow and in 16 days (that
is, about 3 weeks after skin exposure) are large enough
and strong enough to migrate out of the liver against incoming portal blood.
The young of Schistosoma japonicum get into the
mesenteric venules draining the small bowel, mature, mate
and the females begin to lay eggs about 4 to 5 weeks after
skin exposure.

Those of

s.

mansoni reach the venules

draining the large bowe1· and egg-laying is initiated about
6 to 7 weeks after skin exposure.

Those of

h

gaematobium

migrate down through the inferior mesenteric veins, pass
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through the hemorrhoidals or pudendals and reach the
vesical plexus, where egg-laying begins about 10 to 12
weeks after skin exposure.
The acute stage of the disease is ushered in as the
eggs, layed in the smaller venules in the muscular or submucous coats of the involved organs work their way through
the several layers of the organ into the lumen, with the
resultant traumatic and lytic damage to the cells (88).
At the present time our military forces are distributed
in many endemic areas of schistosomiasis, i _n cluding those
in . whi ch Schistosoma mansoni and~ haematobium are present.
Eventually we shall probably be campai gning in areas in
which

£.:..

llio.nicum is endemic.

Schistosomiasis is extremely common in many parts of
the world, particularly in Egypt, the Far East, tropical
Africa, and Central America.

The distribution of each of

the 3 ma jor species pathogenic for man is dependent upon
the distribution of the specific molluscan hosts.
case of

haematobium and S. mansoni
-s. -------- ----

In the

especially, there
..

is much overlapping and mixed infe_c tions are common.
Infection with~ haem~tobium is extremely prevalent
in Egyp t and the Sudan.

It also occurs in Ethiopia, Uganda,

the Belgi_an Congo, Rhodesia, the Union of South Africa,
Liberia, Sierra Leone, Morocco, Algeria and Tunis.
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The

infection also has been reported in western Asia, Arabia,
Palestine, Iran, Iraq, Portugal, Cyprus, Madagascar and
Australia (89 ).
§.:. mansoni has been found in many parts of Africa,

Brazil, and Dutch Guiana, and is sai d to ~ccur in scattered foci in Venezuela.

It is common in Central America,

possibly including Panama and the Canal Zone, and is found
in the West Indies on the island of Puerto Rico, Viegues,
and the Lesser Antilles including St. Lucia, Antigua, St.
Kitts, Montserrat, Martinique, Guadeloupe and St. Mart:In.
The distribution of
Far East.

h

~onicum is limited to the

It is very common in China, where infection is

esp ecially prevalent in the Yangtze valley and the coastal
areas; it also is present in Indo-China.

The disease is

also known in Jap an where it is common in the provinces
of Hiroshima and in the area about Katayama.

The disease

also has been reported in Formosa and the Philippine Islands, Leyte, Samar, Mindanao and the Celebes (89).
Pliskin (90) reviewed the total number of cases of
Schistosomiasis mansoni admitted to the Station Hospital,
San Juan, Puerto Rico from January 1, 1941 to Ma rch 29,
1943.

There wa s a total of 81 cases.

In this series,

80 of which were Puerto Rican soldi ers and 1 was a Continental soldier who had been in Puerto Rico for 3 months.
In this series of 81 cases there was one death.
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When received in the light of the distribution of
our Armed Forces, schistosomiasis takes on considerable
military significance.

The disease is li gh tly regarded

b y the various native populati ons who seldom seek medical
advice.

It, therefore, becomes difficult to estimate

the true incidence.

On a large series of nomad workers

from Morocco t o Algeria, 50 per cent were found to be
infected (91).
Military prevention consists of treating bodies of
fresh water under susp icion with coppe r sulfate, and
prevention of its pollution by the natives within a mile
of the camp site.

Temporary measures require that in-

dividuals or groups refrain from bathing or otherwise
utilizing the water until hyperchlorinated (88).

The

main problem is curbing the almost inherent desire in the
American soldier to bathe.

LEPROSY
Leprosy is one of the oldest di s eas es of mankind,
and is still regarded by the laymen as a mysterious and
horrible affli ction.

Leprosy, as an infectious disease

undoubtedly spread by contagion and prevalent nearly
everywhere in the tr op ics and subtro pics, has more than
a pa ssing interest and importance to us in our world-wide
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war effort.

It has little tactical significance because

the number of servicemen who may be infected is relatively
small and any resulting incapacity will almost surely be
delayed for years, probably until long after the end of
the present war.

But it is important because infections

among troops serving in endemic areas are bound to occur
in app reciable numbers, and because the leprosy problem
will have to be given consideration in the post war world.
Leprosy is endemic in nearly every country in the
world, but it is most prevalent in the tropics and subtropics, in those countries where the sanitary and economic
level is low (92) (93).

Prevalence varies from occasional,

sporadic cases such as occur in the Baltic States and in
our own southern United States, to a high level where more
than 5 per cent of a population may be afflicted as in
some of the Pacific islands and in tropical Africa.

There

are probably between 3 and 4 million affected persons in
the world today, only a small fraction of whom are getting
adequate care or are segregated.
The disease is widespread in t he Western hemisphere,
where there are doubtless more than 120,000 cases at the
present time.

It is estimated that there are 1,000 cases

in the United States, of which less than 400 are segregated
at the National Leprosarium at Carville, Louisiana (94).
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The endemic zone is practically confined to the Gulf
States of Florida, Louisiana, and Texas, but sporadic
cases occur elsewhere.
Leprosy is constantly being introduced into California
and the other Pacific Coast States by Chinese immi grants,
as well as by Filipinos and Hawaiians .

Most of these im-

migrants are in the latent stage of the disease upon entering
the country, and leprosy may not manifest itself until
years later.

In the southern part of the State, the dis-

ease is introduced by Mexicans.

So far, comparatively few

native-born Californians have contracted leprosy in California.

These number 14 or 15 cases among 194 patients

admitted to the Carville leprosarium from that State (94).
Leprosy is common throughout the West Indies and
Central and South .America, with a general incidence of
about 1 per thousand population , with 50,000 cases estimated
for Brazil, and 20,000 for Columbia.

Chile is the only

country in the Western Hemisphere i n which the presence
of the disease is denied (92).
In Africa the p revalence is moderate to light in the
north ern and southern parts of the continent and heavy in
trop ical Africa where more than 5 p er cent of some groups
are said to be infected.

In Egypt it is estimated that

there are 15,000 cases, in Nigeria 200,000, and in the
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Union of South Africa there were 7,155 known cases in
1939.

In Europe leprosy was very common from about the
twelfth to the eighteenth centuries (92}, but today it
is practically restricted to Russia and the Mediterranean
countries where it is mildly endemic.

There are possibly

10,000 cases on the entire continent.

Asia has been one of the world rs great leprosy- centers for thousands of years, with India, Burma, Thailand,
French Indo-China, Malaya, China, Korea, and Japan showing
a high incidence.

In the Pacific Islands the disease is

also very common.

In the Netherlands Indies in 1926

there was estimated to be 100,000 cases with a general incidence of 2 per 1,000 population.

The disease remains

one of the major health problems of the Philippines and
nearly a third of the entire health budget is used to support more than 10,000 cases in leprosaria.

Leprosy is

prevalent throughout the Pacific island groups, and is a ·
serious problem in the Solomons, the New Hebrides, and
New

Guinea.
One can only speculate on the effects of the war

on the leprosy problem.

It is probably safe to assume

that large areas will be impoverished, there will be serious
malnutrition, the general sanitary level will be lowered,
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and control of communicable diseases, including leprosy,
will be weakened.

In many places segregated lepers may

have been set free to mingle with the general population .
As a result of all these factors, an increase in prevalence may be anticipated during the next 5 or 10 years (92).
Saunders (92) stated that the 32 cases among SpanishAmerican War veterans represented a ratio of 50 per 100,000;
and that we may expect, during the next 20 years, the
development of 500 cases of leprosy among each million
surviving veterans of service in leprosy-endemic areas.
It is generally accepted that leprosy results from
infection with acid-fast organism, ~cobacterium leprae.
The disease is divided into 2 main types, the neural
(anesthetic) form, and the lepromatous (nodular) type.
Acid-fast organisms are rarely found in neural leprosy,
while in the nodular or lepromatous type acid-fast organisms are found in enormous numbers in the nodular lesions,
in nasal secretions if there are lesions in the nasal
cavity, and in the blood.

YAWS
One of the most common diseases peculiar to the
trop ics, this including the islands of the South Pacific,
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is yaws.

Fortunately this disease rarely affects white

men, although the incidence of infection among the natives
is very high, probably exceeding 80 per cent of those
under the age of 15.
LeF~vre, McDermott, and Venner (96} investigated the
incidence of yaws among the natives of the Nanumea atoll
in the Ellice Islands.

They found 50 per cent of the

children under 16 years of age exhibited yaws.

These sub-

jects of the British Crown were under the care of a native
medical p~actitioner, who had treated many children with
neoarsphenamine in accordance with standard dosages for
age and weight.
As the result of an extensive educational program the
majority of cases are treated, although often not until
after the highly infectious, secondary eruption appears.
This delay is caused by a persistent native superstition
that it is better not to obtain treatment early.

Many

cases go entirely untreated maintaining a reservoir of
potential infection for weeks (95).
The occurrence of yaws in the white race, contracted
under natural circumstances, is exceedingly rare.

Cases

in European races have been reported.
Scharnberg and Klauder (97) reported a case of yaws
in a soldier of the Royal Canadian Army who contracted
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the disease in France during the World War I.
Kinell (98) recently r ep orted a case of yaws in
a white staff sergeant, US_MCR, on one of the South Pacific
Islands.

It was the first case contracted on the islands

in t h e 17 months the troops had been there.

The soldier

had occasionally visited with native friends in their
homes, but otherwise was not in close contact with the
natives.

He steadfastly denied sexual intercourse with

native g irls at any time.

An absence from the United States

for a period of 14 months precluded t h e possibility of
a leutic infection contracted by t h e patient prior to
his coming to the tropics.
Lyons (99) reported a case of yaws appearing in a
white medical officer who had been on the Solomon Islands
for two and one - half months before admission to the base
hospital.

During his duty he ran a clinic in which natives

were treated for yaws.

Six weeks before admission he was

bitten by a centipede, and infection was believed due to
contamination of the injured skin surface.
Yaws, or framb esia, is widely distributed in the
tropical countries.

It is common in many parts of equatorial

Africa , particularly on the West Coast, in the islands of
t h e We st Indies, South Pacifi c Islands and Brazil .
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The disease is caused by the spirochaete Treponema
pertenue .

Morphol ogi cally it is impossible to distinguish

this organism from~ pallidum of syphilis.

There are

many discussions in the literature as to whether yaws
is a separate disease entity, or is a form of syphilis
modified by climate and race, and adopted to contagious
instead of venereal transmission.

The parasites are cer-

tainly related morphologically and biologically; to some
extent, at least, the 2 diseases produce immunity to each
other (82) (83).

Clinically, however , there are numerous

differences , the geographical distribution is different,
and the mode of transmission is different.
Kinell (98) stated that white physicians who had prac ticed in t h e tro p ics for many years declared that they had
never seen a case of syphilis among the natives in that
particular group of South Sea Islands.

While these ob-

servations are not proof the disease does not exist, they
certainly indicate that t he disease is very uncommon .
Yaws as a disease has very little military significance.
However, as a result of racial contact precipitated.by the
present global war, increased incidence of the disease in
white men may be expected .

- 64 -

TROPICAL MEDICI NE AFTER THE WAR
Mack ie (100) pointed out a g reat fundamental difference in this second world war to any conflict previously
experienced, viz., the enormous potential hazard of disease to wh ich populations may and probably will be exposed.
This p rob ably will not reach its p eak during the period
of actual warfare, but in the period of population rea~
justments following the cessation of hostilities.

Armies

in the p ast have functioned as trave ling reservoirs of infection fro m which endemic and ep idemic diseases have been
spread through contacting civilian populations.

The pro-

-

blems in this res pect are more comp lex, seeing that the
territories implicated cover the great e r p art of the world's
surface excepting the continents of North America, South
America, and Australia.

Therefore, the present war is

being fought largely in tro pical a n d subtrop ical regions,
and the magnitude and ultimate significance of the problems
presented by latent infection and t he carrier state among
military and naval personnel c annot be app raised.

Simi-

larly the Prob lem p resent ed by refugee peop les in mass
emi gration from war-devastated are a s cannot even be estimated.
Mack ie (100) mainta i ned that t h e limitati ons imp osed
by such s pecial fact o rs as intermed iate h osts, insect
vectors and climate, are of les s i muort ance in a consideration
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of the possible spread of tropical diseases than are
the local levels of sanitation and personal hygiene.
Most so-called tropical diseases have world-wide distribution .

Malaria in endemic and even epidemic form

occurs wherever suitable anopheline mosquitoes have acces s , on the one hand, to human sources of infection,
and, on the other, to non-immunes .
The tremendous developments in aviation and the
constant air transport between the widely separated
theaters of war provide an obvious means for the translation of diseases to new areas.
Getting (4) lists cholera, plague, typhus, yellow
fever, malaria and dengue as diseases of 2 days to 2
weeks incubation periods, and that they may appear among
the passengers of an air transport after their arrival
in this country from a port where these diseases are prevalent.

Air travel may also be a means of introducing

infected vectors.

The recent outbreak of malaria in

Brazil (101) was due to the importation of Anopheles
gambiae fr om Africa by airplane .

Mackie (100) pointed

out that it would b e difficult to visualize a greater
calamity than the importation of yellow fever to India.
After demobilization it is inevitable that members
of the Army' and Navy personnel will transport foreign infections into areas in which they have not previously been
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, endemic or important.

It is also highly probable that

cessation of hostilities will be follo_wed immediately by
mass emigrations of oppressed civilian populations from
many Axis occupied countries.

Among many of these cer-

tain tropical diseases have long been endemic and others
will probably have become established.

In addition to

po~ential reservoir hosts and efficient vectors readily
available in many areas, non-endemi c in the past, efficient
vectors will doubtless be imported and new animal reservoirs established.
Cameron (13) stated that there . is real risk in the
/

introduction of p ets -- especially carnivores and rodents
by soldiers returning from overseas.
The possible importation of tropical diseases and
the manner in which they may gain entrance is a question
that involves many complex factors.

Obviously there can-

not be any categorical yes or no answers to this question,
but it is reasonably safe to s peculate on established
epidemiological principles .
The second important problem that will face the civilian physician after the war is the diagnosis and treatment
of the returning personnel who may be infected with a
tropical disease.

It is not inconceivable that within

the next few years every physician will begin his investigation on every new patient with an inquiry as to whether
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he -- or she -- served in the armed forces of the United
States, and if so, where.

For today Americans from all

parts of the country have gone to the four corners of the
earth, and the diseases which they may contract there and
which they may bring home with them concern the whole
medical profession.

MALARIA
That malaria will be introduced into the United
States now and after the war by troops and other personnel is a foregone conclusion.

It seems inevitable that

the civilians of this country will experience some increase in malaria as the result of the return of many
thousands of our soldiers from highly malarious areas of
combat.

There is also the possibility that local malaria

problems will be augmented by the introduction offalciparum malaria into places where there was only vivax
before.

Different and possibly more virulent strains of

plasomodia may also be imported (102).

The effect of such~

a happening in a non-malarious area having suitable vectors
may readily be imagined.
Of special importance to localities where anophelines
are already prevalent are chronic relapsing cases as potential sources of infection to the local mosquitoes.

-

68 -

Even with proper treatment relapses of the disease are
frequent and periods of latency may persist for months

(103).

While assuming at present that some species of

mosquitoes are at present refractory to imported strains
of malaria (104), it is possible that long and repeated
exposure to such strains may result in adaptation to them.
More remote, but real, is the added risk that the
increased rapidity, volume, and irregularity of the international air travel involved in this war will bring
in highly effective foreign anopheline species, similar
to Anopheles ~ambiae transferred from Africa and Brazil
in 1929 (4).
It has been stated that no place in the post-war
world will be more than 60 hours from the nearest airport.

Another problem facing physicians in this country

is the prevention of death from acute faliciparu.m in civilian and military personnel returning from Africa by plane.
The severest forms of malaria have no resemblance whatever to the usual conception of the disease, as its manif e stations can be most protean in character.
Walker (105) cited a number of case histories of
malaria with bizarre manifestations .

Lt. Colonel D. K.

Lindsay (106) of the Indian Medical Service recently
issued a warning about falciparum malaria .
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He

stated:

"pernicious malaria is an acute emergency in which even
minutes may count.

In no infection other than cholera

is death so liable to follow the onset of symptoms so
quickly.

It is necessary, therefore, that pernicious

malaria in its varied forms should be recognized at once.
To help to insure this it is wise to think of malaria first,
last and always, even at the risk of missing other dangerous
conditions ••.••• A negative blood slide has sent many to
the grave".
The most widespread of the malarias is benign tertian.
Its geographical distribution (13) is from 63° North to
35° South.

In the cool countries such as Holland there

is usually a spring outbreak followed by a second rise in
the fall; the sp ring cases are mostly autumn infections,
the fall cases, relapses.

Further south, e.g., Italy

at 40° North, it is more continuous.

In America, its dis-

tribution is now considerably more limited than century
ago when it stretched into Canada.

The mosquito carriers

are still present; in p laces they are even abundant, yet
the disease has wi thdr-awn southward.
Kunstader (10) estimated that the number of infections
in the United States varies annually from 1 to 6 million;
the average is believed to be four million cases.

In the

United States, it is of moderate endemic intensity in the
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sixteen south eastern states, with b r ief p eriods of high .
endemi city accomp anied by scattered e pidemics at intervals
of ap proximately 7 years.
Outbreaks of malaria have occurred fro m time to time
in non-endemic areas in the northemUnited States.

In

recent years there have been such outbreaks (103) in
southern Minnesota, e a stern Iowa, northern Ohio, and in
Camden, New Jersey.

In the summer of 1943, an outbreak

of 53 cases occurred at a small town in Illinois.

The

characteristics of these outbreaks are much the same.
They have i nvolved comp aratively few cases, t hey have not
·,

tended to spread, and of ten have subsided without antimosqui to measures.

Unlike dengue, malaria does not tend

to occur as an exp l osive epidemic.

Even in localities

where co~diti ons are favorable for spread, the warning
g iven by promp t recognit i on of early cases ought to allow
the institution of control measure s to p revent an extensive
epidemic.
After the last war (4) malaria returned with the
soldiers and refugees to central and northern Europe to
ravage the civilian population for over a decade.

The

United States fortunately escap ed t he imp ortati on of tropical diseases which were stirred up in that conflict.

Since

our armies did not fi ght in the areas where these diseases
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were prevalent, they did not succumb to them, nor did
they bring them back upon their return.
According to Hackett (107) malaria

11

do gg ed the foot-

steps of returning soldiers to their homes and infected
countrysides whose inhabitants had never known the bitter
taste of quinine".

Secondary cases appeared throughout

England, and on the North German coast at Emden there
was an epidemic of 6,000 cases (5).

In Russia one of the

greatest malarial epidemics in modern times developed in •
1923 among the impoverished civilian populations.

The

Red Cross reported 3 million cases in the provinces west
of the Ural Mountains.

Some cases app eared in Archangel

and, as Hackett ( 107) stated, "for the first time, as
far as we know, the King of Trop ical Diseases set foot
within the Arctic Circleu.
Our experience in World War I did not impress us
with the seriousness of the malarial problem because our
troops were primarily concentrated in the non-malarious
zone of northern France.

Now that many of our soldiers

are returning from trop ical areas infected with malaria,
the problem in this country assumes g reater proportions.
Dissemination of this disease throughout non-malarial
communities is inevitable.
It seems improbable that the incidence due to the
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introduction of falciparum malaria into northern regions
in which it is not now existent and has not been p revalent
in the past will be common, but undoubtedly the infection
under such circumstances will soon disappear spontaneously.
It is primarily the seriousness of this infection to the
individual that compels attention.
the case is different.

With vivax malaria

Its tendency to relapse repeatedly

and after considerable intervals, and the high frequency
with whi ch it is likely to be present in -returning troops
makes it the greatest hazard.

Over 90 per cent of the

malarial relapses in troops already returned from overseas are of this type, according to McCoy (103).

There

are extensive non-malarious regions of the United States
in which vivax malaria was prevalent under former conditions.
In many comnrunities in these regions effective anopheline
vectors are still present in sufficient numbers to permit
limited outbreaks if infective persons are introduced.
It is a matter of opinion whether the greater risk
is in the non-malarious regions in which there are not
•many anophelines but enough to permit a few transmissions
of malaria from an introduced case to a population which
has lost all its immunity , or in the existing endemic
areas where the anophelines are sufficiently numerous to
keep malaria goin g and to step up the rate of infection
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when the nunber of infective persons is augmented.

In

the present endemic areas the increase in the number of
infections will probably be greater than elsewhere and
the outbreaks may be more lasting, but the disease is
more likely to be promptly recognized and controlled.
When the country began to rearm, it was decided that
the Army would conduct mosquito control within the boundaries of military reservat ions and that the U.

s.

Public

Health Service (103) would carry out control measures,
when necessary, in a milewide zone surrounding the reservations.

The organization for the Control of Malaria in

War Areas, of the U.S. Public Health Service, has made
such surveys around Army general hospitals, and prisoner
of war camps.
In areas where malaria does not ordinarily occur it
is well to be fami l iar with the p otentialities; especially
since the accepted line of attack against malaria has been
against the mosquito vector.

No attempt has ever been

made to control the movement of human carriers of the
disease, although quarantine barriers are belng set up
by the Army, the Navy, and the Public Health Service (108),
and infected returning soldiers may be detained for treatment in an effort to eliminate relapses.

At present there

is no certain criteria by which a case of malaria may be
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pronounced completely cured.
many months of latency.

Relapses may occur after

The practical difficulties {103)

in attempting to deny release to returned soldiers for
any such length of time are obvious.

THE ENTERIC INFECTIONS
BACILLARY DYSENTERY
Bacillary dysentery is known as a war disease because
of its great p revalence under such circumstances.

A re-

cent repor t (109) of the Navy 's experience with diarrheal
diseases since 1882 showed that in spite of tremendous
advancement in sanitation, its incidence has not been
greatly reduced.

The decreasing trend-line until 1942

was sharply interrupted by numerous outbreaks coincident
with military operations.
All of the enteric diseases originate from infected
patients and their dissemination is favored by poor sanitation, faulty water supply, inadequate inspection of food
handlers, inadequate control and protection . against flies,
and crowding in poorly sanitated quarters .
Hurevitz (110) stated that the number of cases is
influenced by the degree of sanitary discipline of the
unit.

Even with t he most rig id control measures, the dis-

ease follows troops wherever they may go.
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The level of sanitation in the United States, except
for certain rural areas, sharply curtails the dissemination
of the enteric infections.

Many hundreds of cases of symp-

tomless carriers of bacillary dysentery will reach this
country with the return of our soldiers.

Greene (36)

stated that 4 to 7 per cent of the cases will probably
become carriers.

While it is notoriously difficult to

incriminate so-called dysentery carriers as the originators
of epidemic outbreaks, the fact that they constitute one
of the major reservoirs of the org anism makes a consideration of this phase of the subject of great importance.
Both Flexner and Shiga carriers have been encountered,
the latter excreting the organisms in greater numbers
and over a greater time .

Shiga carriers are usually

chronic invalids, whereas Flexner carriers maintain good
health (43).

Diagnosis of the carrier state is especially

difficult because the bacilli are discharged in the stools
sporadically in both chronic and carrier states.

The

organisms may be · excreted for 1 or 2 days, followed by
an intermission of several weeks.

It will be practically

impossible, therefore, to ascertain the frequency of carriers and mildly chronic cases among returning troops.
The great effectiveness of the sulfonamide drugs in
the treatment of bacillary dysentery should reduce the
number of chronic cases and carriers.
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Since the organisms are transmitted by fecal contamination of food or water, climatic conditions, vectors,
intermediate hosts and animal reservoirs are not factors
in its endemicity.

On the other hand, the degree of

sanitation and personal hygiene are the important factors
in the control of bacillary dysentery.

Most authorities

agree that an increase in sporadic cases may be expected
in this country after the war, especially among the families of returning military personnel, but the high degree
of sanitation and the systematic examination of food
handlers will probably prevent it from becoming extremely
prevalent.
Many writers (35) (36) (111) expressed the possibility
of the introduction of more virulent strains of the organisms
to the United States from the tropics by the return of infected troops from endemic foci.

Such an introduction of

highly pathogenic strains would appear to be the only danger
of epidemics due to bacillary dysentery in this country
after the war.
Polyvalent vaccines to protect against bacillary
dysentery are being extensively studied (112) but the practical value of immunization has not been demonstrated.
vaccines have yet been adopted for use in the Army.
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No

AMEBIASIS
Series indicate that something like 10 per cent of
the populati on of the United States harbor Endameba
histol~tica.

That this has not broken out into wide-

spread epidemics is a triumph for sanitary engineering
and the food habits of the nation.

Perkins (11) stated

that American plumbing has saved t his country from a
serious wi despread incidence of amebic dysentery.
Many of our troops will come home with incompletely
treated cases of amebiasis, and as asymp tomatic carriers.
Amebiasis lends itself well to transfer back to this country.
The infection often has an extremely long incubation period~
or may become chronic in unrecognized or insufficiently
treated cases, thus exposing families or larger groups
under circumstances of defective sanitation.

Faust (111)

stated that American physicians will see more amebiasis
in the future than has been seen in recent years.
There is g ood evidence (111) that strains of E.
histolytica differ in frequency with which they produce
clinical symptoms, and that highly pathogenic strains
are more common in certain areas or in enidemics such as
that in Chicago in 1933.

For this reason the introduction

of strains from the trop ics must be considered a potential
hazard.
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CHOLERA
Cholera has not been epidemic in the United States
since shortly after the Civil War.

This country, though,

suffered rather devastating epidemics of it in 1832, in
1849 and for some years thereafter, and in 1873.

There

were a small number of cases imported into New York City
in the late 9O's, but there was no real spread from them
(113).

Cholera at present prevails extensively in India,

China and other parts of the Orient, and is found in moderate outbreaks in some areas of South America.
It is conceivable that some among our troops might
become cholera carriers, or that on the resumption and
increase of world travel, infected natives of other countries might get into this one and thus supply one element
of the necessary focus, avenue of infection, and susceptible triad.

It may be said, however, that while our

resident population is quite susceptible to cholera, so
far as is known the avenues of infection along which
cholera ordinarily travels are rather thoroughly blocked
in all well-organized communities.

Although an outbreak

of cholera may be kept alive and sp re ad across a country
as a result of direct c ontact infections, the initial
outbreaks, explosive in nature, and involving large numbers
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of people, arise essentially from i nfected drinking
water, and when the focu s is imported, usually arise in
seaports.

In the United States, with as high a proportion

of safe and protected water supplies as in any nation in
the world, it is extremely unlikely that a disease disseminated as is cholera, would gain a serious foothold
(113).

Even though such a foothold were established tem-

porarily in one place or another, the subsequent history
would essentially be that of typhoid fever; a reduction
to a minimum residue or complete elimination in urban
areas, with occasional sporadic or endemic episodes in
those areas not protected by sewer systems and supervised
common water supplies.
However , Greene (36) pointed out the fact that bacill~ry dysentery, which is transmitted in a similar manner,
has persisted in this country and sugge sted that cholera
might likewise persist if it is introduced.
TYPHOID FEVER
The efficacy of prophylactic i mmunization against
typhoid is a well established medical fact.
protection is not absolute.

However , such

No matter how recent or how

strong an artificial immunity has been produced , the disease may still occur.
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Tullis (114) reported 7 cases of typhoid in previously immunized subjects in an Army Evacuation Hospital
in Sicily.
Although a few cases have been reported, it is not
likely that a sufficient number of carriers will be produced to create a hazard from returning personnel.
Smiley and Raskin (109) in a recent study of diarrheal diseases in the Navy since 1882 , stated that since
1913 definite progress against diarrheal disease can be
demonstrated only in typhoid-p aratyphoid infections.
It would appear that the march of progress in control
of diarrheal diseases apparently came to a halt in 1913.

FILARIASIS
Filariasis has become an important problem in the
Army and Navy personnel in certain islands of the Pacific,
espe cially Samoa and the Fiji Isla nds (17).

The disease

is also of concern to the AAF in Africa, India, Burma,
China, East coast of South America and the Carribean Islands.

Several hundred men in the armed forces in the

South Pacific have developed clinical manifestations of
t h is infection, and this has occurred much more rapidly
than medical experience had previously indicated (51).
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The acute lymphangitis and lymphadenitis which appears
about 6 months after infection , before the worms have become mature and before microfilariae have appeared in the
blood, has required the return of many cases to this
country for a long period of hospitalization .

Faust (115)

states that more than a thousand Marines who were stationed in Samoa were returned to the United States because
they developed filarial lymphangitis.

Although they are

not likely to develop elephantiasis as a later complication,
they cannot be returned for active service in the tropics .
{52).

Thus far there is no chemotherapeutic agent effective

against this worm , although research now being conducted
may lead to its discovery (52).

Charleston and its vi-

cinity has had past experience with filariasis, but it is
int~resting that this endemic area wh ich was the only
one in the continental United States is apparently disappearing if it has not already disappeared.

The biology

of this worm, Wuchereria bancrofti, makes the establishment of new endemic areas dependent upon a large number
of individuals with microfilariae in the blood, and a
high density of Culex or certain other mosquitoes, and
Melley (17) states that it is improbable that new endemic
areas in this country will be established as the result
of returning military personnel .
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Harrow (116) states that filariasis may become the
number one publi c health problem as a res ult of the war.
The disease can be transmitted by a variety of mosquitoes,
the chief of which are the common night biting Culex species
of world-wide distribution.

The incubation period may be

as long as 3 years, and at the present time no suitable
skin or serolo gic procedure is available to detect infection before lymphangitis.

Glauser (52) states that

recurrences were frequent in the Marines he studied.
Many men have returned to this country with filariasis;
and no doubt many more will contra ct the disease, some of
which .vill return to civilian life before the conditi on
1

manifests itself clinically.

A reservoir host, a capable

vector, and a suitable climate will all be present .

Since

heavy infections and massive exp osure to mosquitoes are
neces s ary to establish and maintain an endemic area, the
problem of whether or not returning troops will create
any new foci in this country is one of the most unsettled
and controversial problems in Tro nical Medicine today.

THE VIRUS DISEASES

YELLOW FEVER
According to Carter (117), the first outbreak of yellow fever in the Americas, which can be identified with
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certainlty, occurred in the State of Yucatan, Mexico in
1648.

From that time until early in the p resent century

this disease rep eatedly lashed the tropical regions of
America and frequently invaded the colder areas.

These

repeated epidemics took a high toll of human life and
all too often generated the most violent panic among the
inhabitants of stricken cities, as in Philadelphia in
1793 and in Memphis in 1878.

New York City has been in-

vaded no less than 25 times, and outbreaks have occurred
as far north as Quebec, Canada (58).
Urban yellow fever was vigorou sly and effectively
attacked in t he .Americas following the United States
Army Yellow Fever Commission's demonstration in 1900
and 1901 that the disease is caused by a filterable agent
and trans mitted by the aegypti mosquito.

The last North

American outbreak was that of 1905 in New Orleans (118)~
The discovery of jungle yellow fever (119) put an
increased emphasis on vaccination as a means of prevention,
for the effective methods against the vector of urban yellow fever could not be applied in the vast and almost uninh abited tropical forest.

The need for i mmunizat i on of

troops and civilians going to the endemic areas of Africa
was emphasized in 1940 when the largest yellow fever
epidemic ever recorded on that continent, with over 15,000
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cases, occurred in natives of the Nuba Mountains, not
very far from the African t heater of war (120).
There are no endemic areas in the United States,
but the yellow fever mos quito is common in the south
and could spread the virus if it were introduced.

The

increased air traffic resulting from the war, of course,
increases t he danger of a temp orary return of yellow fever
to the United States.

The virus could arrive either in

a person during the incubation period (2 to 6 day), or
during the first 3 days of the disease, which might be
mild or even symptomless, or in an infected mosquito.
The measures that are taken in India (121) which is the
western gateway to Asia, are aimed at preventing its
slipp ing through by either w~y.

Everyone arriving in

India from a yellow fever area mus t have been inoculated
14 days before he (or she) arrived in that yellow fever
area, or he is isolated until 9 day s have elapsed since
he left the last yellow fever country, whether he is a
private, a field marshal, or a cabient minister.

As well

as h aving to p ass through anti-malarial air-dromes enroute, wh ere p reventive measures are taken, all airplanes
are compelled to arrive at one airp ort in India and on
arrival they are thoroughly de-insectized before anyone
is allowed to get out.

That is to say, the main aim is
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preventing the virus from entering the country, and, while
anti-mosquito measures are also taken, es pecially near
air-dromes, it would be impossible to kee p the mosquito
population of this whole continent down to a safe level,
just as it would be impracticable to inoculate its millions of inhabitants, so that these two measures are
relegated to positi ons of secondary importance.
,
A map which shows that the main direct air routes
fron the Uniten States to India pa s s through or near the
worst yellow fever areas in t he worl also shows the proximity of the South American yellow fever to this country,
but it does not by any means show all the air links.
The position in the United States is different.

We

are very near the endemic foci in South America, and
therefore in some ways the danger would appear to be
greater, but p ast experience has shown that the climate
here is inimical to permanent yellow fever endemicity,
though epidemics may occur.
With the endemic areas so near and with so many ports
of entry, it would be impossible to be certain that no
infected man or mosquito ever arrived in the country, so
that the main aim has been to keep t he mosquitoes at such
a low level -- a 2 per cent AEJdes aegYI?ti index is usually
considered safe -- that if b y any c hance the virus did
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arrive again, the disease would not spread (121).
The most serious risk of the reintroduction of the
yellow fever virus is through air travel, not the returning
soldier.

DENGUE
The short incubation period and acute nature of dengue
with out latency, relapses, or carriers, are against its
being brought into this country by the returning soldier.
Meleney (6) states the disease will probably be introduced
into the United States only from Latin America because
of its short period of communicability.
It is present in the American tropics and may again
be introduced into the gulf states and cause extensive
epidemics as it has done in the recent past unless vigorous
efforts are made to control the breeding of Agdes aegypti,
as is now being done on the Mexican border (17).
In 1922 there was a general eui&emic all over southern
United States (66).

The last epidemic occurre~ in Florida

and Georgia in 1934 (65).
Jarcho (31) states that the chief epidemiological
significance of the disease is the certain elements it
has in common with yellow fever, especially as regards
causation, incubation and transmission.
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Where dengue

has occurred, yellow fever can also occur; Aedes aegypti
will serve as a vector for both.

Hence, the emergence

of large ou tbreaks of dengue in Georgia , Florida, Louisiana, Puerto Rico, Australia and India is a warning
that yellow fever might also obtain a foothold in these
areas.

SANDFLY FEVER
Sandfly fever deserves only passing consideration as
a disease that might cause epidemics among civilian populations following the war.
It is not likely to be introduced into this country
because the Phlebotomus fly occurs here in only a few
limited areas, and its breeding habits and short range
of fli ght make the importation of new s pecies a practical
imp ossibility (121).

THE RI CKETTSIOSES
TYP HUS
Louse-borne typhus is not likely to be introduced
by returning troops because of the p resent military measures
for prevention include vaccination of the men exp osed and
kee ping them free of lice.

Louse-borne typhus fever was
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introduced by refugee s from Mexico in the last World War
and was widely scattered in this country without becoming
established, unless in Southern California it gave rise
to the present flea-borne disease (61).

Laborers were

recruited by employment agencies among the refugees and
were shipped with their typhus and their lice in many
directions to primitive and insanitary labor camps along
the railroad tracks.

Scattered outbreaks appeared where

these laborers went in Arizona, Colorado, California,
Iowa, Illinois and Central and Eastern Texa s (61).
The present situation in the United States with
respects to the risk of typhus introduction is quite different from ~he one in 1916.

Mexico is free of Civil

War and there are no extensive typhus epidemics in that
country, although the louse-borne disease is present .
Sawyer (61) pointed out that all that prote cted the
civilian population from a widespread epidemic during
t h e last World War was the general fre edom of the public
from body lice.

There is no reason to believe that

lousiness is any more prevalent now than then, or that
war conditions will bring about · a great increase in these
insects.
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TSUTSUGAM.USHI DISEASE
The possibility of the introduction of Tsutsugamushi
disease into this country after the war cannot be accurately evaluated at the p resent time.

Farner and Kat-

sampes (76) pointed out how lit t le i s known concerning
the factors which actually determine its distribution.
Information on vectors, and reservoir hosts is incomplete.
It is not known whether or not t he many variations in
the disease can be attributed to strains of rickettsiae,
different vectors, different reservoir hosts , or differences
in the neople infected.
There are no known vectors in t his country.

Its

introduction by returning troops and its establishment
here with a suitable vector se ems unlikely, but not impossible (61).
Greene stated that the acute nature of the disease
without latency or carriers will probably prevent it from
becoming transferred to this country by returning soldiers (3 6) .

THE HEMOFLAGELLATE INFECTIONS
Most autho rities a gree that any or all of the hemoflagellate diseases may be brought back to the United States by
returning troops who become i nfected in trop ical areas where

- 90 -

these diseases are endemic, but that t hey are not likely
to become established.
LEISHMANIASIS
Other than a few imported cases, leisbmaniasis has
not occurred in the United States.

Wri ght (42) pointed

out the difficulty of apuraising t h e post-war significance
of the disease as a public health p roblem.

Protection

a gainst the vector is virtually imuossible, and with present diagnostic methods only the most obvious cases are
detected.

Consequently, infected i ndividuals will return

to this country and may serve as r e servoirs of infection,
possibly over a long p eriod of time .

Three species of

Phlebotomus are described from the United States and others
are known.
Perkins (11) stated that Leishmaniasis has a tendency
to limitation to geog raphic areas by still unknown factors;
and contended t hat cases in returni ng soldiers will constitute serious p roblems in diagnosis, re quiring differentiation from other chronic diseases characterized by
s plenomelogy and anemia, but little danger of becoming
estab lished here.
According to different authorities, t h e incubation
period widely varies, from two or three months to three
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years, but t he average would a pp ear to be about 6 months .
Obviously , some infected troops will return to civilian
life before t h e disease manifests itself clinically .
AFRICAN TRYPAHOSOMIASIS (AFRICAN SLEEP I NG SICKNESS)
'f ue status of Afri c an trypanosomiasis is cle a rer .
As the writer stated in the introduction , African sleeping
sickness is the only important strictly tropical disease
tnat exists . - The possibility for the establishment o f
African trypanosomiasis is more remote than the case of
any other tropical disease (42) .
Since the tsetse fly , the vector of Afri c an trypanosomiasis , is present only in Africa, the disease cannot
·become established in the Americas unless the vector first

-

'

b e comes adap ted to American soil .

Apparently the environ-

mental factors are unfavorable for the tsetse fly in the ·
Western Hemi sphere , else this would have occurred years
ago (84) .
AMERICAN TRYPANOS01HASIS (CHAGAS ' DISEASE)
The case for the establishment of Chagas ' disease is
perhaps of more concern .

Naturally, infected Triatoma

(the vector) have been found in various areas of the South,
Southwest and California , and reservoir hosts of !!:1.J2.anOS0ma cruzi are known fro m some of these areas .
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No human cases of the disease have be en discovered
to date in the United States.

One human case, produced

experimentally from a naturally infected bug in Texas
has recently been reported (122), indicating that naturally infected human cases may occur.
Wright (42) po~nted out that the importing of labor
from south of the Rio Grande to work in regions where
there are infected triatoma might bring about the introduction of human cases and the spread of the disease in
this country.

The infected returning soldier mi ght well

play the same role.

SCHISTOSOMIASIS
Occasional cases of schistosomiasis discovered in
the United States have been reported and in most cases
a clear cut history of infestation outside the continental
United States was present .

At this time with so many of

our troops dispersed in endemic areas certainly many of
our men despite all medical precautions against bathing
in infected streams, will become infested , eventually to
return home with the disease (90).
. Opportunities for the establishment of Schistosoma
mansoni would appear to be far better than those in the
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case of~ haem~tobium, since the former has become
established and has flourished in p arts of the New World,
whereas the latter, though probably re peatedly introduced in the same areas by the same means, has never
been abl e to maintain itself.

Further, p lanorbid snails

in the United States are more closel y related to those
species carrying ~
rying ~

mansoni than they are to those car-

haematobium.

Schistosomiasis mansoni has already become well establised in South America and the West Indies where favorable
snail intermediate hosts are present.

A considerable number

of cases have been imported into .this country from Puerto
Rico but the disease has not become endemic (17).

It is

not known whether favorable snail h osts of I any of the
three · schistosomes of man are present in North America.
In view of t he lack of information on small hosts,
the National Institute of He al th is carrying on experiments to determine whether domestic sp ecies of p lanorbid
snails can be infected with the various s pecies of schistosomes (42).

If such species are ,found, the situation

would warrent extensive studies on the ecolo gy and distribution of the incriminated forms.

The occurrence of

swimmers' itch in bathers in certain fresh water ponds
in our north central states, due to t he penetration of
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larval forms of schistosomes of water fowl, suggests
that these or closely related sna i ls might act as intermediate hosts of the schistosomes of man .
To summarize the case for the schistosomes, it may
be concluded that there is a possibility of their establishment in the continental United States and that this p ossibility is more pronounced in the case of~ mansoni .
This conclusion presupposes the occurence of large numbers
of returning troops infected with the parasites, the concentration of con s iderable numbers of infected individuals
into gi ve~ areas, particularly rural areas in the southern
states, where conditions would be most favorable for the
propagation of the parasites, and the pre sence of suitable
intermediate snail hosts.
Mi litary authorities have already agreed to take such
steps as are practical to limit the return of carrier
cases to their home connnunities (42).

LEPROSY
Leprosy may become a post war problem years after
the p resent conflict.

Faget (94) stated that the greatest

menace of leprosy is to the health of the other members
of the afflicted person's household .

The risk of con-

tagion is considerable, esp ecially to children, in the
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intimacy of the family circle.

On the other hand, the

rather feeble contagiousness of leprosy among non-relatives is striking.

At the Carville leprosarium, during

the 47 years of its operation, not a single case of
leprosy developed among the professional or other employees
in spite of their proximity to the.patients.
Leprosy will cause no epidemics in the civilian
population as the result of it being introduced by the
returning soldier , but years after the war is won it may
leave a formidable legacy in the form of chronic illness
and invalidism.
The Leonard Wood Memorial (123) (American Leprosy
Foundation) has undertaken the responsibility of selecting
key leprol ogi sts in South and Central American countries
and bringing them to the United States for one year's
special training.

The pro gram was undertaken at the

request of the Office of Coordinator of Inter-American
Affairs.

YAWS
Yaws is another disease wbich will pre sent no post war problem .

A few cases may return among the service

personnel , but most cases will undoubtedly be recognized
and treated where they occur.
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It has entered this country

before from Africa, with no known consequence, with the
slaves as were some others of the most troublesome American diseases that were more fortunate in establishing
themselves (82).
It is extremely uncommon among white men, but it
does occur as recent reports have shown.
among the natives is almost unknown.

Likewise, syphilis

Whether or not yaws

was originally evolved from syphilis or vice versa, or
whether under suitable conditions the alteration can still
occur, is a question of academic interest.
In examin~ng the potential threat of the various tropical diseases to our own civilian populations with the
return of our soldiers, it is interesting to cast a backward glance at the possibility of leaving some of our
diseases with the natives.

Syphilis might well be a likely

candidate.

CONCLUSION
As a nation without imperialistic aims and with few
colonial possessions, we have viewed with considerable
nonchalance the tropical disease problems of other countries.

Now that we are engaged in an all-out war on many

fronts, we are frantically endeavoring to absorb and put
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into practice knowledge of these exotic diseases.

For

the moment, most of these prob lems are military prob lems,
but sooner or later they are apt to become publi c health
problems of direct concern to our civilian population.
Our pas t military campaigns in tropical areas have
be en Cfnfined to small-scale ope rations in Cuba, Puerto
Ri co, the Philippine s and briefly in Central America.
Now our troops are serving by the thousands in such hotbeds of exotic disease as Africa, India ; China and the
South Pacific.

While every effort is being made by our

military authorities to pra ctice effective pre ventive
medicine in t hese areas, it is inevitable that some of
our troops will contract one or more tropical diseases
and will return to the United States as i nfected individuals.

Already t he homeward tre k of these men has begun.

The return of military personnel from all these areas
will probably constitute a cumulative introduction of
trop ical diseases equaled or exce eded only by such introduction during the slave-trading days.
Some of the diseases of greatest imp ortance from a
military standpoint and possibly from a subsequent civilian standp oint are those caused by protozoan and helminth
parasites as well a s others which are transmitted by various
species of insects and other intermediate hosts.
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Many of these parasitic diseases are characterized
by a relatively long incubation period, by pronounced
chronicity, by lack of permanent immunity and by diffi culties in diagnosis; there are no successful means of
immunizing an individual against them, and for many of
them we have no satisfactory treatment .

These facts all

add to the probability that the parasitic diseases will
be the ones most likely to be brought back by the re turning soldier and the ones which may well prove to be
of considerable concern from a public health standpoint .
However, it is safe to assume that no disease will
enter this country without active opposition .

The triad

of focus of infection, susceptible population and channel of infection is not left to operate along biological
lines.

Control measures are applied, directed in one

instance to the elimination of foci, in another to blocking
or neutralizing the channels along which infectious material may travel or in converting a susceptible population
into a relative immune one .

As a matter of fact, all

three measures are usually instituted simultaneously,
within the respective limits of their applicability (113).
Recognizing the potential dangers (24) of the importation of tropical diseases, the Army (25) and Navy
(26), in cooperation with the United States Public Health
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Service (108), are preparing detailed plans to protect
the civilian population against extensive exposure to
these diseases .
Joint research by t he Army , Navy , and Public Health
Service in cooperation with various civilian groups is
developing protective measures (4).

Against malaria ,

for example, our weapons are not good.

The search for

more effective antimalarial drugs is urgent from the
military point of view, because environmental control
is impossible under combat conditions.

Our knowledge of

such exotic diseases as filariasis , sch istosomiasis, and
leishmaniasis is incomplete.

These and many other p rob-

lems of military si gnificance are under constant study (108).
The fact that the armed forces of this country have
been mobilized for more than 3 years with as yet no outstanding widesp read or unchecked epidemic of infectious
disease , either among civilian or military personnel , constitutes a remarkable tribute to the vigilance and perspicacity of the medical departments of the armed services,
the department of public health and the medi cal profession
in general .
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